elements and its role in the organization, followed by a direct relation between IT and KM, presenting the wiki tool and culminating it with some KM models. Conversely, the methodology research is treated together with its results, finishing with the main findings of the research.
Theoretical Framework
The theoretical framework comprises four sections, beginning with the conceptual delineation of KM and the evolution of OKM, followed by an explanation of the role of IT in KM and the function of KM process models and ending with a discussion about the OKM of IT tools concerning the social and interactive nature of the social software.
Organizational Knowledge Management
Knowledge is the processing of personified information that occurs in human minds. Knowledge relates facts, procedures, concepts, interpretations, ideas, observations and judgments [8] [15] . In addition, knowledge is seen as socially built and embedded into a social context in which it takes form and creates sense, i.e. it is personal, subjective, socially determined, primarily tacit and connected to daily practices [10] . According to [16] , knowledge is intangible, without frontiers. Knowledge is dynamic, and if not used at an appropriate time at a specific place, knowledge is useless, thus is connected to an action.
Conversely, corporate knowledge is conceptualized like a fluid mixture of ideas, experience, intuition and lessons, residing not only in existing information repositories but also in the minds of individuals [4] [17] .
Reference [4] have stated that the creation of knowledge must be seen as a process by which the knowledge produced by individuals is amplified and internalized as part of an organization's knowledge base. Thus, knowledge created and shared by the interaction between individuals at several levels of an organization must receive the qualifier term Organizational, thereby differentiating it from other types of produced knowledge. In other words, organizations cannot create organizational knowledge without individuals and groups [7] . The members of the organization capture, store, use and modify the knowledge that they use during their daily work activities [7] .
According to [7] and [10] , knowledge sharing is essentially the act of making knowledge available to others within an organization. The sharing of knowledge between individuals is the process by which knowledge created by an individual is converted into a format that can be understood, absorbed and used by others, i.e. the sharing is a process influenced by social dynamics that results in learning, which in turn can contribute to organizational learning [10] .
Reference [4] stated that knowledge is a dynamic human process of justifying personal belief regarding the "truth"; therefore, knowledge is related to actions, attitudes, approaches, specific intents, ideas, values and emotions, i.e. it is always knowledge for a goal, thereby fundamentally tacit. Also, according to [4] , both information and knowledge are context specific and relational, in that they depend on a situation and are created dynamically through social interaction between people. The explicitation of tacit knowledge occurs via a relational process.
Reference [18] said that humans construct knowledge by actively creating and organizing their own experiences. Author [18] had foreseen human knowledge, in the beginning, as tacit (individual, semantic, personal, based in values and beliefs, intangible), but capable of being outsourced by many process in an explicit knowledge. Explicit knowledge is better spread by formal and systematic language, i.e. using words, numbers, raw data, scientific formulas and codified procedures, and can be processed easily by a computer and transmitted electronically or stored in a database [4] . Thus, according to [4] , organizational knowledge is created from the conversion of tacit knowledge to explicit knowledge and again back to tacit- Figure 1 . This way, the SECI model is born from Socialization, Externalization, Combination and Internalization, which are the modes proposed for the conversion of tacit knowledge to explicit, the latter being manageable. We deepen the SECI Model in Section 2.3 KM process models.
In the last decade, the growing awareness of the value of expertise in its various forms has been recognized in the emerging discourse known as Knowledge Management-KM [19] . KM is a conscious strategy to provide the right knowledge to the right people at the right time [6] , thus reducing the barriers inherent in the sharing of this vital input.
According to [7] [19]- [21] , KM refers to processes and practices for the development of an organization that involves a systematic management of vital knowledge resources and associated processes such as creating, ac- quiring, capturing, storing, maintaining, identifying, disclosing, categorizing, retrieving, sharing, collecting, organizing, disseminating, using and exploiting knowledge throughout an organization. The production of knowledge workers is often intangible, and organizations struggle to remember why decisions were made or how projects were completed in the past; thus, an organization can often lose the formula to maintain and improve its strategic advantages [22] .
The role of KM is not only to influence the sharing of knowledge directly but also to stimulate and create the conditions necessary for this process to occur by mitigating barriers and, above all, by creating context that enables the generation of organizational knowledge [10] [16] . For a solid KM implementation, organizations must emphasize the basis of explicit and tacit knowledge, as well as internal and external, individual and organizational knowledge [23] .
The Role of Information Technology in Organizational Knowledge Management
The IT infrastructure includes data processing, storage, technologies, communication systems and information management [20] . An effective information and communication technology (ICT) infrastructure positively influences OKM. Often, its role in sharing knowledge is to facilitate interaction through personal yellow pages (experts), knowledge maps and social network, among others, which are considered KM tools [10] .
Although the contribution of ICT to OKM is a subject of much discussion, there is general consensus that they should and can play a supporting role [10] because technologies are key elements of KM implementation, as observed by [20] . Rapid changes in the OKM field have largely been the result of dramatic progress in IT [20] and many KM tools and techniques have been discussed and employed over the years [24] . Traditional KM systems are described by [25] as IT-based systems whose functions include encoding and sharing of best practices in a repository of knowledge and the creation of corporate knowledge directories and networks. Although these technologies have certainly changed the way knowledge is shared among organizations, the technologies primarily deal with explicit knowledge rather than tacit knowledge [24] .
The differentiating factor of technologies with the bias of social software is that users become publishers rather than simply being consumers of information. This means that they can combine, edit and publish existing material; therefore, new content is created and used in association with others, thereby stimulating people with similar interests to share ideas and contribute to debate and the negotiation of differences collaboratively [11] [12]. In fact, social software would precisely have the function of assisting in the explanation process of tacit knowledge, thereby contributing to the spiral of knowledge and SECI model [4] .
Nevertheless, collaborative work is interactive and non-structured; therefore, the appropriated technologies for such environments are predominantly knowledge repositories and other collaborative aids, which should be used in a voluntary form [24] [26] .
These emergent behaviours reveal a trend known as the social web, whereby Internet-based technology users are involved in information sharing in a collaborative process [26] . Social software is made up of a set of tools that allows a certain group to register "collective memory around a common problem" ( [11] , p. 398). Social software is not just a tool for the accumulation and circulation of information. It also promotes interaction, sharing, reflection and composition of new ideas [11] .
According to [13] [24] [26] - [28] , the terms Social Web, Web 2.0 and Enterprise 2.0 were created to distinguish such activities from traditional static and passive pages. These terms represent the second generation of web-based technologies and a networking platform in which peers contribute to the development of tools that can be used to create dynamic and interactive content in communities on the Internet [13] [26] .
Users, content and technology interact; thus, the Social Web is similar to some principle ideas of OKM, including the unrestricted sharing of knowledge, information and data [13] [28] . Social Web tools are defined, therefore, as a new generation of collaborative web-based tools that change the way people work as well as the information is created and shared [13] [25] [27] .
To facilitate the development of OKM systems that are monolithic, centralized and controlled, the Social Web offers more interactive and collaborative framework technologies, emphasizing the social interaction of the team in order to generate a collective intelligence [27] [29] . Thus, besides the generation of individual knowledge, a Social Web platform becomes a viable channel of knowledge construction for communities in general as well as specific disciplines [26] .
Reference [13] analyzed the principle of the Social Web from a KM perspective and came to a simple conclusion: the principles of the Social Web are very close to those of KM. However, there are differences, primarily in regards to the centralizing attitudes and control of KM in contrast to the decentralized and uncontrolled Social Web attitude [13] .
Wiki technology exemplifies the dynamic and collaborative features of social software by expanding Internet-based computing capacity to improve communication and collaboration over time and distance [30] .
References [12] , [13] , [28] , [29] and [31] define a wiki as a set of online pages that are created collaboratively with instant revision capability. A wiki can be altered gradually by several users using a web browser, thereby developing an efficient repository of new information.
In a corporate environment, wikis can promote two-way communication between users. They are useful for highly collaborative publishing efforts, such as the creation of technical documentation, policies, proceedings and knowledge bases [14] .
Reference [14] claims that the wiki can capture explicit and migratory knowledge, as well as the tacit and embedded knowledge that is fundamental for intensive business knowledge. Wikis differ from other sites because they allow users to contribute, modify and update the content automatically, i.e. anyone can create a new page, as well as add, edit or delete the content within the existing page, thereby creating an expansive collection of interconnected web pages [28] .
Companies can benefit from social software applications because they allow various types of content, thereby evolving a wide range of collaborative processes [27] . Wiki technology has the potential to address some specific KM needs, including the capture of distributed knowledge, as well as unstructured and dynamic change of content [28] . With wiki technology, some executives see a way to capture institutional knowledge and attract younger workers [32] . Wikis can take advantage of collective wisdom to create an effective source of knowledge [30] .
KM Process Models
As mentioned in Section 2.1-Organizational Knowledge Management and corroborated by [33] , the goals of KM are to provide a favourable environment for the creation and use of knowledge in order to enable context or collaborative space. According to ([33] , p. 11), KM "focuses on knowledge processes that support organizational processes such as innovation, individual learning, collective learning and collaborative decision-making".
Conversely, KM process-oriented models decrease the barriers to share and use knowledge, such us lack of knowledge, lack of absorptive capacity and limited social networks. Reference [34] supported by [35] claims that process-oriented KM models analyze the variables that affect the development, dissemination, modification and use of knowledge processes.
Recurring models in the literature have been explored by [5] , [36] and especially [4] . From the main theoretical models, eight similar cases with different nomenclature emerge. Reference [34] summarized seven of these classical processes- The SECI model [4] differs from others by the taxonomy it uses, which was derived from Polanyi's studies [18] . The SECI Model is based on the conversion process of tacit knowledge and explicit knowledge, creating four modes [4] , as quoted in Section 2.1.-Organizational Knowledge Management: 1) Socialization (tacit to tacit): The process of sharing experiences through observation, imitation and practice, thereby generating shared knowledge (mental models and technical skills).
2) Externalization (tacit to explicit): The process of articulating tacit knowledge to explicit concepts, creating new concepts and producing conceptual knowledge.
3) Combination (explicit to explicit): The process of developing explicit knowledge; joining explicit knowledge from several sources; making use of several platforms, including virtual ones, and creating systemic knowledge.
4) Internalization (explicit to tacit): The process of incorporating explicit knowledge by making use of documents, manuals or oral histories, especially to produce operational knowledge.
The Socialization and Internalization processes are directly relate to knowledge creation and its uses, by individuals, emphasizing personal contact and dialogue. Externalization and Combination are linked to interaction among groups- Figure 1 [4] .
Note that the process proposed by the Japanese authors [4] , known as spiral of knowledge, initially exists at an individual level (epistemological)-which is expanded ontologically when social interaction occurs, thereby breaking sectorial barriers and spreading through the organization and to others in a virtuous cycle of creating, disseminating, sharing, storing and expanding knowledge.
In this scenario, a field study was conducted to correlate the questions of KM and information management in order to support tools mediated by IT but with a social interactive approach that focuses on Web 2.0 tools and does not favour the technical aspects of IT.
Wiki-Social Software, Web 2.0 and the Management of Organizational Knowledge
According to [13] [24] [26] [28] and [29] , many technologies, including wikis, web blogs, folksonomies, webbased forums, RSS and social networking sites (e.g. MySpace, Facebook, LinkedIn, Youtube and Flickr), fit the category of social software. Such technologies allow users to participate according to several forms and models.
As the Social Web supports a personal learning process and social dynamics, this can facilitate the cycle of knowledge creation that follows the SECI model [4] whereby explicit and tacit knowledge interact in a continuous process [26] .
Thus, it is possible to compare the SECI model, Web 2.0 and the concept of social software.  Socialization: This takes place when individuals or groups share methods, understanding, experience and skills from observation, imitation and practice within different social communities.  Externalization: This takes place through several modes of representation, including words, images, video and music, i.e. in different platforms and different languages. Some technologies such as VoIP, e-mail, tagging, video conference and instant message support this process because they allow sharing of created knowledge.  Combination: The platform itself combines several components of explicit knowledge to systematize it and insert it in a community knowledge system. Some Social Web technologies such as RSS, folksonomies and mashups are good examples of combining knowledge to form new knowledge for a community.  Internalization: This is a process of systematic reflection of individual and collective knowledge through actions and practices.
Some authors, such as [12] and [14] , argue that wikis offer more opportunities for collaboration than other Social Web tools. This collaboration is due to the unique characteristics of wiki technology, such as coherent information repository, information retrieval, collaborative authorship, instant publication, authorship simplicity, information sharing, time savings, online information, availability and culture of trust [37] .
Thus, according to ([38] , p. 49), wiki technology can create favourable environments for "the manifestation and release of tacit knowledge". Such environments receive denominations as an enabling context or "ba", either physical or virtual that favour the sharing of information, experiences and problem solutions, as well as the creation of knowledge at the epistemological and ontological levels [16] [38] .
The enabling context assumes that four dimensions are connected to the knowledge conversion processes [16] : a) originating ba-a context in which knowledge originates through face-to-face interaction whereby individuals share feelings, emotions, experiences and mental models); b) dialoguing ba-individuals share their experiences and skills, thereby converting them into common terms and concepts); c) cyber ba or systemizing ba-collective or virtual interaction that offers a context for the combination of new explicit knowledge by producing knowledge bases in an organization, e.g. databases, documents, specifications, manuals, patents and licenses); d) exercising ba-facilitates the conversion of explicit knowledge into tacit again, whereby knowledge assets are created, such as know-how, organizational routines and new behaviour standards). It is also where the individual is required to identify relevant knowledge for both groups and the organization.
Is verifies that some wiki characteristics have very close relation to the SECI model.  Collaborative authorship, culture of trust and Socialization (confidence relation between the master and the apprentice).  Availability, information sharing and Externalization (methodical description of how a determined activity must be performed).  Collaborative authorship, previous versions and Combination (improvement of knowledge from revision).  Information sharing, online information and Internalization (knowledge accessibility at any moment).
Table 2 [37] shows the relations between the stages of the SECI model, the mediation spaces (ba) and the main features of the wiki tool. Some wiki features are repeated in the stages of the SECI model because the wiki allows, within the same characteristic, employees to socialize, outsource, combine and internalize documentation and procedures in wiki pages. From the above data and an extensive literature review, we have developed a guidance questionnaire for the present survey, where methodological developments are described in the following section.
Methodological Principles and Hypotheses
This section describes processes and methods used in bibliometric, bibliographical and field research to identify the contributions of the wiki tool to OKM models.
Methodology
Regarding the methods used for data processing and analysis, this was a mixed research methods, as data from both a quantitative and qualitative perspective was collected and analyzed. A combination of methods is practical because it enables the use of both words and numbers, thus combining inductive and deductive thoughts ( [39] , p. 28). In the qualitative approach, we used mostly content analysis and in the quantitative approach we used statistical techniques commonly seen in social research. These approaches and its tools are going to be presented in the course of both this section and Section 4-Resulting and Discussions.
The present study outlined a bibliometric research with keywords Wiki, Knowledge and Infrastructure Management and Information Technology with their possible combinations in three different journal databases to build an updated review of the literature. This was followed by a systemic analysis to compose a reasoned theoretical corpus based mainly in [10] [12] [13] [24] and [28] . Studies that involved searching Brazilian and Portuguese thesis and dissertation databases were also added [37] [40] .
The resultant methodological tool was a questionnaire that was applied to test four statistical hypotheses to validate whether a wiki can contribute to OKM and improve the sharing activities of the company. The statistical hypotheses were derived from the researchers' tacit knowledge; however, they are supported by analyses reported in the literature. The hypotheses are:  H1: The use of wiki does not contribute directly to the socialization process (SECI Model).
Socialization process implies strong social interaction, especially face-to-face, and wiki as a software tool, especially online, does not provide this type of activity.  H2: Wiki contributes to the process of Externalization (SECI Model).
Externalization uses several types of media and various forms of languages for sharing and the use the created knowledge. At this stage of knowledge conversion process it is presupposed that the wiki would strongly favour the interaction.  H3: Wiki contributes to the process of Combination (SECI Model).
Combination, par excellence, demands different sets of explicit knowledge favoured by different ways of sharing, actual or virtual, again, proceeding on the assumption that the wiki tool would provide the stage.  H4: Wiki is predominantly used for the internalization (SECI Model).
By promoting the individual and collective reflection in this stage and also by favouring virtual environment.
Sample Characteristics
The sample was intentionally nonprobabilistic. This choice is justified because we did not have access to a minimum sample of respondents, for it was not possible to safely identify the population of IT experts from the infrastructure area in Brazil. The inexistence of an association for this group of professionals, from which reliable data could be obtained, contributed to the definition of an intentional sample. Although this sample is not representative of the research universe, it has been reported to have "validity within a specific" ( [41] , p. 38).
The company chosen for the application of the questionnaire has been active in the national tertiary sector for nearly 13 years. Currently, it has 18,000 employees throughout Brazil. Approximately 600 employees work in IT and 126, all of whom have access to the wiki, work in IT infrastructure.
Within the organization, the IT infrastructure area is responsible for the creation and maintenance of databases, servers, networks, telephony and IT infrastructure projects and processes.
Data Collection
The questionnaire (31 questions) included closed (dichotomous and multiple choice) and open questions. A five-point Likert scale was used for the multiple-choice questions. Two sets of Likert values were used: 1) never, rarely, few times, sometimes, often and almost always, and 2) strongly disagree, disagree in part, neither agree or disagree, partially agree and strongly agree.
The questions used in the questionnaire were created based on those used in [40] . However, the contents seen in the literature review contributed by authors such as [27] [28] and [30] , among others, were added.
The principal objective of the questions was to verify if a wiki can be incorporated into the SECI model and identify actions for the generation, maintenance, sharing and diffusion of knowledge, considering the stages of Socialization, Externalization, Combination and Internalization. In addition to questions pertaining to the specific knowledge domain, seven socio-demographic questions were included, i.e. age, gender, position, academic credentials, professional experience, time working in the team and time using the wiki.
Resulting and Discussion
This section presents the main results of analysis of the data collected and some of the findings and inferences.
Descriptive Results
The questionnaire was administered to 80 employees who worked in IT infrastructure. Most (85%) participants were male, with ages ranging from 19 to 47 years (30.63 average). Of them, 92.5% had higher education, 28.8% held senior positions and 21.3% held junior positions. The largest contributors to the wiki were senior employees (50%).
In terms of professional experience, some participants were recent hires (less than a year), while others had 26 years of service. The average length of employment was 9.26 years, with an average of 2.40 years in the current team. Wiki usage time ranged from never used to five years of use, with an average of 1.21 years.
By comparing the time worked in the team and the use of wiki, it is interesting to note that the participants with up to two years in the team contributed more (60.4%). This could be related to the organization's culture, which assumes that new employees must gain enough knowledge to be able to document proceedings and routine activities.
In accordance with the SECI model, Table 3 describes the responses associated with the four conversion forms of knowledge: Socialization, Externalization, Combination and Internalization.
From an analysis of the information presented in Table 3 , it is evident that 50% of the participants "frequently, almost always and always" use the wiki as a source of contact information for people involved in projects, as a tool to share knowledge with the team or as an information repository for the company. In addition, 38% of the participants "Frequently, almost always and always" create new pages, add content to existing pages or add small comments to the wiki pages.
From Table 3 , 66% of the respondents "Frequently, almost always and forever" report browsing the wiki as a first source of information to solve immediate problems similar to those described in the wiki and to learn how to perform a particular procedure. It can also been seen that 30% of the respondents "often, almost always and always" integrate ideas on other pages, rearrange a set of pages, rewrite sections/complete paragraphs, replace earlier versions or make minor corrections to improve the accuracy of the wiki.
In addition, 88% of the respondents "Frequently, almost always and always" indicate that the wiki is an easy tool to use; 41% report that they were satisfied with the wiki. 
Survey Consistency and Hypotheses
After analyzing the answers to the questionnaire for the conversion stages of knowledge established in the SECI model, internal consistency measures of the variables' group involved were taken to validate the questionnaire. Here, Cronbach's alpha (CA) was used. CA is widely used to value the consistency of questionnaire respondents [42] [43] . It measures the similarity in the assessment profiles of the experts involved, indicating which of the trials were inconsistent with the rest of the expert panel. CA takes values from 0.0 to 1.0 and quantifies the degree by which the questions are correlated [44] [45] .
There are different acceptable cut-off values for CA, which can vary from 0.7 to 0.9. Note that CA is strongly connected to the number of questions and may vary according to the area of study. A satisfactory level of reliability for CA depends on how the measure is used. Reference [46] proposed a standard cut-off point (greater or equal to 0.70) specifically for the initial stages of the inquiry, predictor tests or tests of hypothesis construction [47] .
As seen in Table 4 , the CA calculation yielded values greater than 0.7 for all questions, thus inferring consistency for the sets of variables checked in the four stages of the conversion process, as well as demonstrating the viability of the implemented instrument.
The average obtained was calculated for the SECI model using the Likert scale (1 (never) to 5 (always)). The Socialization index was 0.757, with an average of 2.746. It was then verified that the use of the wiki did not contribute directly to the Socialization process, thereby confirming hypothesis H1 (using the wiki does not contribute directly to the process of socialization (SECI model)). However, the results suggest that the wiki is sometimes used in this process.
Externalization with an index rate of 0.815 has lower average than Socialization (2.350), which indicates that not all collaborators contribute to the explanation of tacit knowledge, thereby rejecting hypothesis H2 (the wiki contributes to the process of Externalization (SECI model)).
The lowest average was obtained for the Combination process (2.013), thereby rejecting hypothesis H3 (the wiki contributes to the Combination process (SECI model)). Internalization is the conversion of explicit knowledge to tacit, where the wiki is used more frequently by the collaborators (3.270), thereby confirming hypothesis H4 (the wiki is predominantly used for Internalization (SECI model)).
The relatively low evaluation for Externalization and Combination indicates that only a few collaborators contribute to the wiki and that there may be several content consumers. This indicates the need for leader presence in collaborative processes, which emphasizes the importance of collaboration and building a collective memory [11] . This may be because only a few teams in the studied group incorporated the processes of adding content to a wiki in their daily work.
SECI Model Analysis
One analyzed question was related to the dependence relations between the dimensions representing the different stages of knowledge conversion. This question was used to verify the principles of the systemic integration of the SECI model and its correlations.
The analysis was based on Spearman's nonparametric coefficient Rho according to the nonobservance of the supposed normality of the studied dimensions. Spearman's Rho is mathematically less sensitive than the Pearson correlation coefficient for distant values. The results are shown in Table 5 .
Strong and straight correlation stands out between all conversion stages of knowledge, which validates the systematic conception between the established phases in the SECI model, from its interdependences and contri- The correlation is significant at the level 0.01 (2 extremities).
butes for the management of knowledge. Note that the correlations were always significant at a high level of trust (equivalent to 99%), which shows strong connections between the phases. The highest correlation was obtained between Combination and Externalization (0.816), followed by Internalization and Socialization (0.757), Internalization and Combination (0.757), Combination and Socialization (0.716), Externalization and Socialization (0.714) and Internalization and Externalization (0.650). The close and high correlation between Combination and Externalization values was explained from the confirmation that only with an effective process of clarification and sharing of tacit knowledge can one create new knowledge, thereby expanding the spiral of knowledge proposed by [4] . Conversely, one can effectively externalize or make explicit (Externalization/Combination) what has been learned (Internalization).
A path diagram was built from the collected data. According to [48] , the path diagram is a visual representation of a theoretical model and a complete set of relations between the constructs of this model. Dependence relations are represented by straight arrows pointing to the variable predictor, the variable or to the construct-dependent. Curved arrows correspond to correlations between constructs or indicators; however, no causality is implied.
To construct the path diagram of causal relationships the Structural Equation Modeling (SEM) was used. The SEM refers to a set of techniques and statistical procedures, specifically multiple regression and factor analysis, that tries to explicit the relationships between multiple variables, e.g., questions for questionnaires [48] .
The diagram- Figure 2 -is directly derived from the questionnaire formulation, which presents four factors, or latent dimensions, represented by circles or ellipses (Socialization, Externalization, Combination and Internalization). These factors are each associated with variable indicators, i.e. observed variables, which are the questions in the questionnaire (represented by rectangles). Comprehensively, we used 25 of 31 questions distributed in:  Socialization Factor: measured by questions 1 to 3.  Externalization Factor: measured by questions 5 to 7.  Combination Factor: measured by questions 8 to 12.  Internalization Factor: measured by questions 13 to 26.
Figure 2 [37] presents the hypothetical model derived from our literature review. From the generated diagram, it is possible to visualize the spiral of knowledge with the tacit knowledge shared in the Socialization process, moving to the Externalization process, then the Combination process and finally Internalization, as proposed in SECI Model [4] .
With the results obtained using CA, which confirm the high internal consistency between the sets of dimensions studied in the different stages of knowledge conversion and the high values obtained by Spearman's Rho correlations (all are significant at 99% confidence level), a procedure was created to calculate the coefficients of knowledge. For this, a procedure was performed to estimate the so-called "Socialization coefficient-Sc", "Externalization coefficient-Oc", "Combination coefficient-Cc" and "Internalization coefficient-Ic", as well as a "Vector Global Knowledge coefficient", formed from the contributions of their respective Sc, Oc, Cc and Ic.
First, the sum of the evaluations for each respondent was obtained in the four steps, generating a matrix of 320 observations. The main problem was associated with the fact that the steps had several different questions. Here, the corresponding value of the relative frequency was used, i.e. the specific weight of each sum formed according to the relation between the evaluation obtained in accordance with the maximum possible rating. A new matrix was formed with an equal number of relative values.
We then normalized to sum 1 the new matrix considering the fact that the summation obtained for each respondent would have to represent a measure of weight. Thus, the sum of each vector needed to be 1. According to the previous steps, the research resulted in 80 individual vectors that correspond to the weights of each respondent (Appendix 1). Figure 3 presents the behaviours of the knowledge coefficient of the respondent for each conversion stage, i.e. a graphical representation of the respective individual vectors.
The highest contribution in the individual vectors of the knowledge coefficient was the Internalization mode, which always shows higher values. This is followed by Socialization, Externalization and the lowest, i.e. the Combination mode. The Internalization mode is one whereby, after reflection and individual or collective action, acquisition of knowledge is achieved. In the case studied, the wiki tool was assessed relative to the creation of individual knowledge. Higher individual knowledge gives trust to the sharing processes, i.e. Socialization and Externalization. However, it is up to the individual or group to determine whether to use this new knowledge to create other knowledge (Combination).
For better understanding and meeting the research aims, an aggregation procedure was performed in order to obtain the Global Vector Knowledge Coefficient. We used the geometric mean criteria as a measure of aggregation, justified by the existence of relative values, characterized as weights or weightings. The Global Knowledge Vector Coefficient obtained was again normalized to sum 1, to obtain the same previous effect and to rely on the weightings of each coefficient to the global vector. 
It is possible to distinguish that the greatest contribution in "Global Vector Knowledge Coefficient" was precisely the contribution of "Internalization Coefficient", with a weight of 32.67%, followed by the "Socialization coefficient" with a contribution of 25.67%, the "Externalization Coefficient", with 22.43% and finally the "Socialization Coefficient", with a significance of 19.23%. We again verify that the tool helps individual knowledge creation (Internalization) and favours those processes that may be created by observation, imitation and practice (socialization). The processes that depend on decision-making to share (or not) the knowledge (Externalization and Combination) are totally dependent on the social interaction actions.
Conclusions
The objective of this paper was to map the contributions of a wiki tool to the management processes of Organizational Knowledge Management, in order to learn, store, retrieve and share knowledge generated in organizations. We began from an assumption and assertions from previous research, which sustained four hypotheses, that a wiki could contribute to OKM and improve the sharing activities of a company. After collection and analysis of the results, it was observed, concerning the confirmation or rejection of the following hypothesis:
Hypothesis Results
The use of wiki does not contribute directly to the process of Socialization (SECI Model)- These results corroborate, among others, previous studies (e.g. [40] ). The following can be inferred from our statistical analysis.  The wiki is predominantly used for Internalization.  Only a few employees contribute (add content) to the wiki in Externalization actions.  Socialization is restricted to observation and imitation actions.  Combination is the least common form of knowledge conversion.
At first, it could be said that the initial assumption was rejected. However, analyzing the questionnaire results, we conclude that 50% of employees actually use the wiki as a Socialization tool, that 38% use the wiki as Externalization tool and 30% as Combination tool. When considering Internalization, 88% of employees agree that the wiki increases both their efficiency and effectiveness in developing activities and that 66% use the wiki to solve immediate problems.
In summary, there is little contribution by collaborators; however, most employees access the wiki when searching knowledge (Internalization), which encourages the use of the tool. Thus, effective actions to strengthen the enabling environment and increase the explicitness of OKM actions are required from middle and senior management. 
